Research in Astron. & Astrophys. Vol.9 (2009) No.9, 1035-1048 
(http://www. ma-journal, org) 



Research in 
Astronomy and 
Astrophysics 



The ROSAT Bright Source 1RXS J201607.0+251645: An Active 
Algol-type Binary 

Hua-Li Li 1 ' 2 ' 3 , Yuan-Gui Yang 1 ' 4 , Wei Su 1 ' 2 , Hui-Juan Wang 1 ' 2 and Jian-Yan Wei 1 

1 National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China; 
lhl@bao.ac.cn 

2 Urumqi Observatory, Urumqi 83001 1 ; 

3 Graduate University of Chinese Academy of Sciences, Beijing 100049; 

4 School of Physics and Electric Information, Huaibei Coal Industry Teachers College, Huaibei 235000, 
Anhui Province, China 



Abstract 1RXS J20 1607. 0+25 1645 is identified to be an eclipsing binary. We present the 
preliminary observations in V band with the 0.6-m telescope for three years and the exten- 
sive observations in V and R band with the 0.8-m telescope for six nights, respectively. The 
light curve of the system is EB type. Five light minimum times were obtained and the or- 
bital period of 0'?388058(±0'?00044) is determined. The photometric solution given by the 
2003-version Wilson-Devinney program suggests the binary is a semi-detached system with 
the photometric mass ratio 0.895(±0.006), which probably comprises a G5 primary and an 
oversize K5 secondary. The less massive component has completely filled its Roche lobe, 
while the other almost fills its Roche lobe with the filling factor of 93.4%. The system shows 
a varying O'Connell effect in its phase folded diagrams from 2005 to 2007, and is X-ray lumi- 
nous with \ogLx I Lb i ~ —3.27. Possible mechanisms to account for these two phenomena 
are discussed. Finally, we infer the binary may be in thermal oscillation or may evolve into a 
contact binary. 
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1 INTRODUCTION 

Algol type binaries are eclipsing variables with the less massive compon ent filling its Roche lobe 
and transferring materia l to its companion dZiolkowski 1 1 1 9691; |Proper|[l989l) . They are X-ray em itters 
dShaw & Cailiault1ll996lh similar to solar analogues such as RS CVn binaries (lUmana et al. | [l991). The 
driving mechanisms of X-ray emissio n in these systems remain unsolved though are generally thou ght to 
be related to large scale m ass transfer (Sarna et al. 1998), chromospheric activity on the components (iHall I 
Il989fc iRetter et al. Il2005h . or hot disk (Blo ndin et al. II 1995b . Finding more of them may help to shed light 
on their X-ray nature. 

The optical variability campaign for strong X-ray sources with the 0.6-m telescope at the Xinglong 
observatory was launched in 2005, aiming to study long term chromospheric activity of young stars. 
Containing about 200 objects (much have never been identified) in the sample selected from the ROSAT 
bright source catalog (RBS) (IVoges et al. Ill999l) . the campaign is an excellent resource for finding new 
variables. 1RXS J20 1607. 0+25 1645 (a 20 oo.o =20H6 m 07. s 0,<5 2OO o.o = 25°16'45."0) was included in our 
observing program and caused our interest by its obvious eclipsing effect. 

la positional error for 1RXS J20 1607. 0+25 1645 is 9", including 8" systematic error. Within this er- 
ror circle, we found a bright star HD 339946 (also known as GSC 02159-01213, TYC 2159-1213-1, and 
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2MASS J20160698+25 16536) lying 8.8 " from the X-ray position. Thus HD 339946 is taken as the optical 
counterpart of 1RXS J20 1607. 0+25 1645. It is listed in SIMBAD as a G5 star, with V band magnitude of 
10™6. No previous var iability description could be found in General Catalogue of Variable Stars (GCVS) 
(iKholopov et al. Ill 9981) and other literature. 



2 OBSERVATIONS AND THE ORBITAL PERIOD 



Our first set of photometric observations of 1RXS J20 1607. 0+25 1645 was performed with the 0.6-m tele- 
scope at the Xinglong observatory from Nov. 2005 to Sep. 2007. Typical observing frequency is several 
times per night under auto-observatio n mode. A PI 1 024x 1024 CCD and Standard Johnson V filter were 
used. The field of view is 17' x 17' dXing et al. 112006b . 

Preliminary analysis had revealed the eclipsing effect of the target. In order to investigate its eclipsing 
nature in more detail, extensive observations were conducted in Nov. 2008 with the 0.8-m Tsinghua-NAOC 
telescope (TNT) a t the Xinglong obs ervatory. TNT employs a PI 1340x1300 CCD, giving the field of 
view of 11' x 11' (IZheng et al. 1 12008). Standard Johnson V band and R band light curves were obtained. 
Finding chart made from a V— band CCD image taken by the 0.8-m telescope is shown in Figure 1, with 
the comparison star and the check star marked as CI and C2 (Table 1), respectively. 

All photometric reductions were performed with IRAF Q including bias and dark subtraction and flat- 
field correction. No differential extinction was applied since the angular distances of all the stars were small. 
The resulting photometric accuracy is estimated to be 0""01 for observations with the 0.6-m telescope and 
0™005 for those with the 0.8-m telescope. 

For preliminary observations, phase folded diagrams in Figure 2 were plotted w ith a period of 0*?388 
obtained with the phase dispersion minimization (PDM) method (IStellingwerf Ill978l) . 

In 2008, we obtained 648 and 645 extensive observations in V and R bands, which are shown in Figure 
3 and listed in Appendix 1 . The light curves vary con tinuously between eclipses, indicating that the system 
is an EB type eclipsing binary dSterken et al. | |2005). The amplitudes of various light are 0™52 and 0^51 
in V and R bands, respectively. The primary eclipse is deeper than the secondary eclipse by up to 0™32 in 
V band and 0™29 in R band. 

Five light minimum times were obtained in the extensive observations (Table 2). Using the linear least- 
square method, the ephemeris formula could be given as follows: 

Mini. = HJD2454771.6336(±0.0037) + 0.388058(±0.00044) x E. (1) 



3 PHOTOMETRIC SOLUTION 



The photometric solution was made with the 2003 version of Wilson-Devinney program 
dWilson & Devinnev ] I1971L IWilsonl Il990i Il994l) . Before running the DC program, a ser ies of inpu t 
parameters were fitted. The temperature of the primary component was initially set at 5160K dCox | |2000), 
in accordance with the G5 dwarf spectral type given in SIM BAD (opera ted at CDS). The gravity-darkening 
coefficients g\ and 52 were set with the same value of 0.32 dLucv II 1967b . assumin g convective atm ospheres 



of the two components. The bolometric albedos were fixed as A\ = A2 = 0.5 dRucinskiiri973l). Linea r 



limb-darkening coefficients for Star 1 were x\y = 0.65 and xir — 0.51, respectively dAl-Naimivlll978l) . 
Meanwhile the limb-darkening coefficients for Star 2 (i.e., X2V and X2r) were determined according to 
its temperature 7/2- Based on the temperatures, convective atmospheres were assumed. The commonly 
adjustable parameters employed are the orbital inclination i, the mass ratio q, the mean temperature of Star 
2 T2, the potential of the components fix, the monochromatic luminosity of Star 1 L\. The reflection effect 
was computed with the detailed model of Wilson (1990). The relative brightness of Star 2 was calculated 
by the stellar atmosphere model. 

To find a photometric mass ratio, solutions were obtained for a series of trial values of the mass ratio 
(q = 0.2 — 2.0). For each value of the mass ratio, the calculation started at mode 2 (i.e., detached mode), 
but the solution always converged to mode 5 (i.e., semi-detached mode), suggesting the secondary has 



1 IRAF is distributed by the National Optical Astronomy Observatory, which is operated by the Association of Universities for 
Research in Astronomy, Inc., under cooperative agreement with the National Science Foundation. 
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completely filled its Roche lobe. Corresponding mass ratios and squared residuals are plotted in Fig. 4, 
where the smallest value of S(0 — C)| is locating at q ~ 0.8. At this point, the set of adjustable parameters 
was expanded including the mass ratio q. After a few trials and correction of mass ratio, a best-fit solution 
was achieved at q = 0.895(±0.006). The photometric elements are listed in Table 3. Synthesis light curves 
as solid lines are plotted in Figure 5, where the quality of the fits is fairly well in the V and R bands. 



4 DISCUSSIONS 



4.1 Optical variability outside eclipse 

As shown in Fig. 2, earlier observations had revealed the existence of O'Connell effect dMilone 111968b in 
1RXS J201607. 0+25 1645, which was varying along the time. To carefully examine how this asymmetry 
varied, we plot the primary maximum brightness {Max. I, in magnitude), the secondary maximum bright- 
ness (M ax. II, in magnitude) and the values of Max. II — Max. I of each phase folded diagram, as shown 
in Fig. 6. Clearly, the O'Connell effect was varying dramatically in the end of 2005: Max. I was brighten- 
ing by about 0™03 in Nov. 2005 and Max. II was darkening by about CP04 in Dec. 2005. Since 2006, the 

change of asymmetry became mild. 

The varying O'Connell effect is also repo rted in other active binaries, such as GR Tauri (Gu et al~l 



120041) . U Pegasi dDiurasevic 11200 ll) . XY UMa dPribulla et al. 11200 ll) and EQ Tau dYuan & Oian 



20071) . 



in 



which the varying O'Con nell effect is usually modeled and explained by the development and migra tion of 

hot spots dGu et al. 1120041) or dark spots dYuan & Oian 1120071: iDiurasevic lEoojtlPribulla et al. 11200 ll) 

So we suggest that either chromospheric activity dStrassmeier et al. Ill 9891 : Istrassmeie r & Boppl l 1992 1; 
Strassmeier et al. 2008) or the impact of transferred mass stream onto the primary star dPereira et al. 1 12006; 
Ibanoglu et al. 112006b is very strong in our target. Also, the actual situation is likely to be the combination 
of both processes. 



4.2 The X-ray emission 

Based on the conversion relation given by Schmitt (1995): 

flux = (5.3 x HR1 + 8.31) x 10~ 12 x counts s~ 1 [erg cm" 2 s _1 ] (2) 



the ROSAT count-rate of 0.1 1 l±0.016c/s and hardness ratio HR1=0.07±0.13 of 1RXS J201607.0+251645 
yield a 0.1-2.4 keV flux of 9.6 x 10 12 erg cm 2 s _1 . Its distance is 19.9 tg 9 g' 6 pc, corresponding to the 
parallax ir = 50.30 ±47.10 mas dESA II 1997b . Hence logLx = 28.7 _ ' 6 erg s 1 . Combining its apparent 
magnitude of 10™6, we got logLx /Lboi ~ —3.27. 

Since the source is locating outside nearby molecul ar cloud, interstellar absorption should be m arginal. 
As for the internal absorption, it's hard to be estimated (Fe igelson et al. ll2002tlStassun et al. 112004b . 

Our calculated \ogLx is a little lower comparing to statistic values of near-contact binaries made by 
Shaw et al. (1996), while \ogLx is in the range of 29.09 to 30.55 ergs s _1 . However, it is still consistent 
with their study, if taking into account the large uncertainty of distance. In fact, the value of log Lx/L^oi 
is more reliable, since it is independent of distance. It is falling in the high end of statistic range of -3.2 to 
-4.1, suggesting the binary is X-ray luminous. 

The X-ray emission in the Algol systems ar e generally considered to originate from chro mospheric ac- 
tivity, interacting material, hot (> 10 6 K) disk (Richa rds & Albright 111 9931: iRetter et al. 112005b or extended 
"halo" that pervades the entire system dSiarkowski et al. 1 11996). Chromospheric activity is the most possi- 
ble mechanism for our target. Since both components of our target are cool stars with effective temperature 
lower than that of the Sun, the surfaces on the two components should be in deep convective. It is gener- 
ally believed that convective mot ions generate a coustic and MHD waves that propagate upward and heat 
the chromosphere and corona dSarna et al. II 1998b . which can account for the strong X-ray emission in this 
system. If true, thus its variability outside eclipse could be easily understood, because strongly convective 
envelope of cool stars can also account for comparative amount of dark spots. Besid es, the X-ray em is- 
sion might also attribute to the the interaction between infalling stream and the star dSarna et al. II 1998b or 
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extended "halo" that pervades the entire system (ISiarkowski et al. Ill996h . We do not exclude their possi- 
bilities in our target, for the near-contact configuration of the system, as discussed in later section. For the 
mechanism of hot disk, spectral observation is needed to identify its existence or absence. 

4.3 The evolutionary status 

The photometric solution suggests that 1RXS J20 1607. 0+25 1645 is a semi-detached binary, with the less 
massive component already filling u p its Roche lobe . For the primary, the size of its Roche lobe can be 
determined according to the formula dEppletonlll983l) 

Rl = 2 — ( 3 ) 

0.6(mi/mj)a + In (1 + (mi/mj) 3 ) 

And the fill-out factor is defined as f = r/R (Zh ai et al. 1989), where r denotes the mean relative radius. 
With the above two relations, the filling factor of the primary is calculated to be 93.4%. This implies that 
the primary star is very close to fill up its Ro che lobe. Th erefore, we may infer that the two components of 
1RXS J201607.0+251645 is in near-contact dShaw 111994 . 

Suppose th e primary is a main-sequence star, its mass and radius could be given as Mi = 0.92M Q , 
Ri = 0.92Rq dCoxll2000h . according to its spectral type G5. The secondary component should be a K5 
type star, according to its temperature given by the photometric solution. Meanwhile, with mass ratio and 
radius ratio, we could derive the absolute parameters of the secondary as M2 — 0.82M Q , R2 = 0.98i?©. 
This calculation gives an oversize configuration to the secondary component. 

Statistics show that semi-detached sho rt-period (P<5d) Algols should have lost significant amount 
of angular momentum dlbanoglu et al. II2006I) . If angular momentum loss is continuing in this binary, we 
could expect that its orbital period is decreasing (Yang & Wei 2009). With the on-going mass transfer, 
1RX S J20 1607 .0+25 16 45 may be in thermal oscillation predicted by thermal relaxation oscillation theory 
dLucv & Wilson Ill979l). Another possibility is that it will fill up its primary component and finally evolve 
into a contact binary feradstreet & Peter lfl994h . 

5 CONCLUSION 

1RXS J20 1607. 0+25 1645 is identified to an EB type eclipsing binary based on the morphology of its 
light curve. The photometric result reveals that it is a semi-contact Algol type system with the less mas- 
sive component completely filling its Roche lobe. The photometric mass ratio and the orbital period are 
0.895(±0.006) and O^SSOS, respectively. Optical variability outside eclipse of the system showed varying 
O'Connell effect in its phase folded light diagrams, which is likely due to hot spots generated by accre- 
tion or dark spots from chromospheric activity. The system is X-ray luminous with logLx /Lb i ~ —3.27. 
The actual process that account for its X-ray emission is not clear yet, nevertheless, possible mechanisms 
are discussed. The system is likely to comprise a G5 primary and an oversize K5 secondary. It may be in 
thermal oscillation or may evolve into a contact binary. 
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Table 1 Details of target star, comparison star and check star in our observation. 



star 


02000.0 


02000.0 


Mag(V) 


target 


20:16:06.98 


25:16:53.8 


1(T6 


CI 


20:16:20.02 


25:20:13.7 


1(T3 


C2 


20:16:06.90 


25:19:21.8 


ll m 



Table 2 Light minimum times of 1RXS J201607.0+251645. 



HJD 


Band 


Error 


2454770.6629 


R 


0.0001 


2454771.6314 


VR 


0.0002 


2454774.7470 


VR 


0.0003 


2454775.7047 


VR 


0.0007 


2454776.6755 


R 


0.0004 



Table 3 Light-curve solution for 1RXS J20 1607. 0+25 1645. 



Values 



Parameters 



7H 

q = M2/M1 

Ti(K) 

T 2 (K) 

^2 = 

L 1 /(L 1 +L 2 ) V 
ii/(Li +L 2 )r 

X2V 
X 2 R 

ri(pole) 
ri(side) 
n(back) 
r\ (point) 
r 2 (pole) 
r 2 (side) 
r 2 (back) 
r 2 (point) 



70.16(±0.06) 
0.895(±0.006) 
5560 
4301 (±8) 
3.7364(±0.0118) 

3.5856 
0.8298(±0.0070) 
0.7717(±0.0056) 
0.85 
0.68 

0.3454(±0.0015) 
0.3602(±0.0018) 
0.3826(±0.0024) 
0.4116(±0.0041) 
0.3465(±0.0005) 
0.3635(±0.0006) 
0.3948(±0.0006) 
0.4881(±0.0022) 
0.1828 
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Fig. 1 Finding chart of 1RXS J20 1607. 0+25 1645 made from a V band CCD image taken at the 
0.8-m telescope. The field of view is 11' x 11'. CI and C2 are used as comparison and check 
stars. 
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Fig. 2 Phase folded diagrams of 1RXS J20 1607. 0+25 1645 from 2005 to 2007, which were made 
with the data obtained in the 0.6-m telescope. They are arbitrarily shifted for display purposes. 
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Fig. 3 yi?-band light curves of 1RXS J20 1607. 0+25 1645 covering 6 nights with the 0.8-m 
telescope. 




Fig. 4 The relation of ]T -q for 1RXS J201607.0+251645. 
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Fig. 5 Light curves of 1RXS J201607. 0+25 1645. The open circles and squares represent V and 
R observations. The red and blue lines were calculated from the photometric solution. 
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Fig. 6 The top panel: maximum brightness VS. HJD. Subscripts "1" and "2" denote the primary 
maximum brightness(Max./, in magnitude) and the secondary maximum brightness(Afax./7, 
in magnitude)). The bottom panel: Max. 1 1 — Max. I versus HJD. 
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Fig. 7 3D representation for 1RXS J201607.0+25 1645 at phase 0.75. 
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Table .1: V band observations of 1RXS J201607.0+251645. 
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94^ 


60,^6 


9^6 


6Q46 

U.U"TU 


-0 971 


6QS7 

U.U"J / 


-0 984 


6Q67 

U.U"U / 


-0 9Q^ 


6Q77 

U.U" / / 


-0 ^0^ 


6Q88 

U.U7OO 


-0 ^1 

U.J 1 


6QQ8 


-0 ^1 6 

U.J 1 u 


7008 
u. / uuo 


-0 ^9Q 


701 Q 

U. / U17 


-0 ^ns 


709Q 

U. / Ui7 


-0 ^49 

U.JTi 


7040 

U. / UrU 


-0 ^S1 

U. J J 1 


70^0 
U. / uJU 


3<?9 


7060 
u. / uuu 


^61 


7071 


^67 
u. J>u / 


7089 
U. / UoZ 


^71 


70Q4 
u. / yjy^r 


^79 
U.J / z 


710^ 
U. / 1UJ 


^76 
u. J i u 


7117 


^76 


71 9Q 
u. / iz*y 


^89 
U. J0Z> 


7141 
U. / itl 


^8^ 

U.JOJ 


71 

U. / 1JJ 


^8Q 
W.JO? 


71 6S 

U. / 1 UJ 


-0 ^Q^ 


7177 


-0 ^QQ 


71 8Q 
u. / 1 oy 


-0 ^QQ 


7901 

U. / Z.U 1 


-0 404 

U.tUt 


791 ^ 

U. / ilj 


-0 406 

U.TUU 


799S 

U. / Z,Z,J 


400, 


79^7 
u. / Z*J 1 


416 


7948 

U. / Z,tO 


416 


7960 
u. / iuu 


499 


797S 


4^ 1 

U.T-J 1 


7988 


-0 44 


7300 

V7 . / JUu 


-0.44 


731 3 

W. / Jl J 


-0 439 


7396 

W. / Ji- U 


-0 448 


7339 

W. / JJ7 


-0.447 


7^S1 

w. / j j l 


-0 4S^ 


7^64 

W. / JUt 


-0 4S 


7^77 
W. / J 1 1 


-0 4S4 


7^8Q 

W. / JO" 


-0 4S4 

U.tJt 


740^ 

W. / TUJ 


-0 4S6 

U.TJU 


741 7 

W . 1 > 1 / 


-0 46^ 


74^0 

W. / tJU 


-0 46S 


7444 


-0 467 


74S8 

W. / tJO 


-0 46S 

u.tuJ 


747^ 

W. / *T / J 


-0 471 

U.T / 1 


7487 

W. / T"0 / 


-0 47^ 

W.*T 1 J 


7501 

W. / Jul 


-0 474 


7S1 S 

w. f J u 


-0 47^ 

W.T- / J 


7S^0 

W. / J JW 


-0 47^ 

W.T" / J 


7S44 

W. / JtT 


-0 476 

U.T / U 


7SS8 

U. / JJO 


481 


757^ 
yj. i j i j 


477 


7S87 
w. / JO / 


476 


7601 

W. / WWl 


489 


761 6 
w. / 1 w 


47Q 
u.t- / y 


76^0 


-0 481 

W.t-O 1 


7644 

W. 1 Uft 


-0 489 


76SQ 

W. / UJ" 


-0 47Q 


767^ 

W. / W / J 


-0 47Q 


7687 

W. / WO / 


-0 477 

U.T / / 


7709 
U. / / uz, 


476 


1 5Q75 

1.J7/J 


^Q^ 


1 SQ88 

1 .J700 


^8Q 

-W.JO" 


1 6001 

1 .WWWl 


^8^ 

-U.JOJ 


1 601 S 

1 .WWl J 


U.J / J 


1 6098 
1 .ouzo 


^64 


1 6041 

1 . WWH- 1 


^6 


1 60SS 

1 .OWJ J 


^4^ 

- W. Jt-J 


1 6068 
1 .wwwo 


^8 

-W.J JO 


1 6089 
1 . wwoz, 


1 

U. J J 1 


1 60QS 


-0 ^94 


1 6108 

l.Ul wo 


-0^16 


1 6199 

l.Ul zz, 


W.J 1 J 


1 61 

1 . W 1 J J 


-0 ^1 

W.J 1 


1 6148 

1 . W ItO 


-0 ^os 


1 6169 
1.U1 uz 


^ 
- U. J 


1 6175 

1 .W 1 / J 


9Q4 


1 61 8Q 


9QS 


1 6909 
1 .wz,wz, 


986 
-w.zow 


1 691 Q 
1 . wz 1 y 


989 


1 69^6 


974 


1 695^ 

1 .UZ,J J 


97^ 


1 696Q 

1 .UZ,U" 


968 
-w.z,uo 


1 6986 
1 .wz,ow 


96Q 

-W.Z,U" 


1 6^0^ 
1 .0 JWJ 


967 


1 6^90 


-0 966 
w.zww 


1 6^7 

1 .UJJ / 


-0 966 


1 6^S4 

1 .UJJt 


-0 97 

W.Z, / 


1 6^71 
1 .W J / 1 


-0 979 

W.Z, / z, 


1 6404 

1 . UTUT 


-0 981 

U.Z.O 1 


1 641 Q 


987 
-u.z,o / 


1 64^n 

1 .WHO J 


9Q 

U.Z7 


1 6448 

1 .UH-H-O 


9Q7 


1 6469 

1 .WH-WZ 


^04 

- W. Jut- 


1 6477 

1 . WH- / / 


0^14 
U.J it 


1 64Q9 

1 .UT7Z 


-0^16 

W.J 1 u 


1 6506 


-0 ^9Q 


1 6S91 

1 .U JZ 1 


-0 ^1 

W. J J 1 


1 6S^S 

1 .UJJJ 


-0 ^41 
u.Jt 1 


1 6S4Q 

1 .UJT7 


-0 ^47 

U.JT / 


1 6S6^ 


^SS 

- U. J J J 


1 6577 
1 .u J / / 


^66 


1 6SQ9 
1 .0J7Z 


^6Q 

-W.JO" 


1 6606 
1 .woww 


^74 

-W.J / 1 


1 6690 
1 . wwz,w 


^8^ 
U.JOJ 


1 AA^ZL 
1 .Uujt- 




-u. j" 


1 66S1 


401 


1 6667 
1 .www / 


40S 

-W.t-WJ 


1 6684 

1 .WWOt- 


40Q 

-W.t-W" 


1 66Q8 

1 . WW"0 


41 Q 


1 671 ^ 

1 .W / 1J 


-0 498 


1 6798 

1 .U / zo 


-0 4^Q 


1 674^ 
1 . w / *+ J 


-0 448 


1 67S8 

l.u / JO 


-0 44Q 


1 677^ 

1 .W / / J 


-0 4S^ 

U.TJ J 


1 678Q 

1 .W / O" 


-0 455 

U.tJJ 


1 681 1 

1 .UO 1 1 


-0 4SS 

U.TJJ 


1 68^4 

1 . WO Jt 


-0 4S8 

W.t-JO 


1 68S^ 

1 .WO J J 


-0 46 


1 687^ 

1 .WO / J 


-0 466 

U.TUU 


1 68Q0 


-0 464 


1 6Q08 


-0 46Q 

U.TU7 


1 6Q9S 

1 . W"Z J 


-0 47^ 

W.T- / J 


1 6Q49 


-0 47Q 


1 6QSQ 

1 .W" J" 


-0 48 

U.TO 


1 6Q76 

1 .W~ / u 


-0 486 


1 6QQ^ 
i .\jyy j 


-0 486 

U.TOU 


1 7010 
1 . / w 1 w 


-0 4Q 


1 7098 
1 . / wz,o 


-0 4Q 


1 7046 

1 . / utu 


-0 4Q4 

U.T7T 


1 7064 


-0 4Q6 

U.T7U 


1 7081 

1 . / WO 1 


-0 488 

U.TOO 


1 7100 

1 . / 1 WW 


-0 S01 


17116 

L.I 1 1 W 


-0 SOS 

W — 'uJ 


1 71^9 

1 . / 1 JZ, 


-0 S06 

U.JUU 


1 7148 


-0 511 

w. J 1 1 


1 7164 


-0 S1 9 


1 71 80 
1 . / 1 ow 


-0 S1 1 

W.J 1 1 


1 71Q7 
1 . / ±y / 


-0 S1 4 

W.J It 


1 791^ 

1 . / z, 1 J 


-0 S1 9 

U.J 1 jL 


1 799Q 


-0 511 

W.J 1 1 


1 794S 


-0 S1 S 

U.J 1 J 


1 7961 
1 . / z,w 1 


-0 S1 "K 

W.J 1 J 


1 7977 

1 . / z, / / 


-0 S1 7 

W.J 1 / 


1 79Q4 


-0 S1 6 

U.J 1 u 


1 7^ 1 A 


515 
-U. J 1 J 


1 7^96 


0^16 


1 7^49 
1 . / j^f L 


-U. J 1 J 


1 

1 . / JJO 


^1 
-U. J 1 


1 7^74 
1 . / J /H- 


^1 
-U.J 1 


1.7391 


-0.508 


1.7407 


-0.5 


1.7423 


-0.497 


1.7439 


-0.497 


1.7455 


-0.495 


1.7471 


-0.493 


1.7488 


-0.49 


1.7504 


-0.482 


1.7520 


-0.482 


1.7536 


-0.479 


1.7553 


-0.475 


1.7569 


-0.465 


1.7585 


-0.463 


1.7601 


-0.46 


1.7617 


-0.45 


1.7633 


-0.445 


1.7650 


-0.439 


2.6199 


-0.081 


2.6232 


-0.129 


2.6264 


-0.175 


2.6280 


-0.198 


2.6296 


-0.218 


2.6312 


-0.237 


2.6329 


-0.257 


2.6345 


-0.276 


2.6365 


-0.3 


2.6382 


-0.315 


2.6398 


-0.328 


2.6414 


-0.339 


2.6430 


-0.354 


2.6446 


-0.361 


2.6462 


-0.372 


2.6479 


-0.378 


2.6495 


-0.382 


2.6527 


-0.392 


2.6543 


-0.395 


2.6559 


-0.399 


2.6576 


-0.402 


2.6592 


-0.405 


2.6608 


-0.413 


2.6623 


-0.414 


2.6639 


-0.415 


2.6654 


-0.422 


2.6668 


-0.428 


2.6682 


-0.429 


2.6696 


-0.437 


2.6710 


-0.439 


2.6724 


-0.443 


2.6737 


-0.45 


2.6750 


-0.451 


2.6763 


-0.454 


2.6776 


-0.458 


2.6789 


-0.46 


2.6803 


-0.464 


2.6816 


-0.463 


2.6829 


-0.469 


2.6842 


-0.466 


2.6855 


-0.466 


2.6868 


-0.472 


2.6882 


-0.474 
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H.-L. Li, Y.-G. Yang, W. Su, H.-J. Wang, J.-Y. Wei 
Table . 1 : (continued) 



HJD 

-2454770 


Aim*) 


HJD 

+2454770 


Aim*) 


HJD 

+2454770 


Aim) 


HJD 

+2454770 


Aim*) 


HJD 

+2454770 


Aim) 


2.6895 


-0.475 


2 


.6908 


-0.477 


2 


.6921 


-0.476 


2.6934 


-0.476 


2. 


.6947 


-0.473 


2.6961 


-0.473 


2 


.6974 


-0.479 


2 


.6987 


-0.472 


2.7000 


-0.476 


2. 


.7013 


-0.479 


2.7026 


-0.475 


2 


.7040 


-0.477 


2 


.7053 


-0.473 


2.7066 


-0.47 


2. 


,7078 


-0.469 


2.7090 


-0.467 


2 


.7103 


-0.469 


2 


.7115 


-0.471 


2.7127 


-0.469 


2. 


.7139 


-0.466 


2.7151 


-0.466 


2 


.7164 


-0.466 


2 


.7176 


-0.464 


2.7188 


-0.461 


2. 


,7200 


-0.461 


2.7213 


-0.46 


2 


.7225 


-0.454 


2 


.7237 


-0.447 


2.7249 


-0.455 


2. 


,7262 


-0.446 


2.7274 


-0.446 


2 


.7286 


-0.445 


2 


.7298 


-0.444 


2.7310 


-0.441 


2. 


,7323 


-0.436 


2.7335 


-0.43 


2 


.7347 


-0.435 


2 


.7359 


-0.434 


2.7372 


-0.431 


2. 


.7384 


-0.427 


2.7396 


-0.425 


2 


.7408 


-0.42 


2 


.7421 


-0.422 


2.7433 


-0.421 


2. 


.7445 


-0.418 


2.7457 


-0.422 


2 


.7469 


-0.421 


2 


.7482 


-0.42 


2.7496 


-0.415 


2. 


.7509 


-0.408 


2.7523 


-0.414 


2 


.7537 


-0.408 


2 


.7551 


-0.41 


2.7568 


-0.402 


2. 


.7587 


-0.396 


2.7607 


-0.384 


3 


.6054 


-0.394 


3 


.6065 


-0.389 


3.6129 


-0.422 


3. 


.6140 


-0.42 


3.6152 


-0.428 


3 


.6163 


-0.429 


3 


.6175 


-0.43 


3.6186 


-0.431 


3. 


6198 


-0.436 


3.6209 


-0.438 


3 


.6221 


-0.434 


3 


.6232 


-0.437 


3.6244 


-0.439 


3. 


.6255 


-0.44 


3.6267 


-0.443 


3 


.6279 


-0.437 


3 


.6290 


-0.444 


3.6302 


-0.446 


3. 


,6313 


-0.448 


3.6325 


-0.451 


3 


.6336 


-0.451 


3 


.6348 


-0.454 


3.6359 


-0.455 


3. 


,6371 


-0.46 


3.6382 


-0.458 


3 


.6394 


-0.466 


3 


.6405 


-0.465 


3.6417 


-0.47 


3. 


.6429 


-0.468 


3.6440 


-0.47 


3 


.6452 


-0.47 


3 


.6463 


-0.473 


3.6475 


-0.472 


3. 


,6486 


-0.479 


3.6497 


-0.48 


3 


.6508 


-0.482 


3 


.6519 


-0.483 


3.6530 


-0.485 


3. 


.6541 


-0.487 


3.6552 


-0.486 


3 


.6563 


-0.485 


3 


.6574 


-0.49 


3.6585 


-0.491 


3. 


6596 


-0.491 


3.6607 


-0.493 


3 


.6619 


-0.49 


3 


.6630 


-0.494 


3.6641 


-0.493 


3. 


,6652 


-0.495 


3.6663 


-0.494 


3 


.6674 


-0.493 


3 


.6685 


-0.495 


3.6696 


-0.496 


3. 


,6707 


-0.495 


3.6718 


-0.496 


3 


.6729 


-0.495 


3 


.6740 


-0.498 


3.6751 


-0.495 


3. 


.6762 


-0.493 


3.6773 


-0.497 


3 


.6785 


-0.492 


3 


.6796 


-0.494 


3.6807 


-0.492 


3. 


,6818 


-0.487 


3.6829 


-0.487 


3 


.6840 


-0.486 


3 


.6851 


-0.482 


3.6862 


-0.48 


3. 


.6873 


-0.476 


3.6884 


-0.479 


3 


.6895 


-0.475 


3 


.6906 


-0.473 


3.6917 


-0.467 


3. 


,6928 


-0.471 


3.6940 


-0.467 


3 


.6951 


-0.466 


3 


.6962 


-0.46 


3.6973 


-0.46 


3. 


,6984 


-0.455 


3.6995 


-0.45 


3 


.7006 


-0.445 


3 


.7017 


-0.444 


3.7028 


-0.444 


3. 


.7039 


-0.439 


3.7050 


-0.437 


3 


.7061 


-0.432 


3 


.7073 


-0.428 


3.7086 


-0.42 


3. 


.7098 


-0.42 


3.7111 


-0.416 


3 


.7123 


-0.41 


3 


.7136 


-0.405 


3.7149 


-0.407 


3. 


.7161 


-0.399 


3.7174 


-0.396 


3 


.7188 


-0.392 


3 


.7201 


-0.386 


3.7217 


-0.383 


3. 


.7233 


-0.37 


3.7249 


-0.361 


3 


.7266 


-0.348 


3 


.7282 


-0.341 


3.7298 


-0.323 


3. 


.7314 


-0.304 


3.7330 


-0.288 


3 


.7346 


-0.268 


3 


.7363 


-0.247 


3.7379 


-0.227 


3. 


,7395 


-0.199 


3.7411 


-0.181 


3 


.7428 


-0.151 


3 


.7451 


-0.113 


3.7476 


-0.073 


3. 


,7526 


0.003 


3.7551 


0.042 


3 


.7576 


0.076 


3 


.7600 


0.093 


4.5924 


-0.396 


4. 


.5937 


-0.396 


4.5949 


-0.402 


4 


.5962 


-0.407 


4 


.5975 


-0.408 


4.5987 


-0.415 


4. 


6000 


-0.415 


4.6013 


-0.421 


4 


.6026 


-0.421 


4 


.6038 


-0.424 


4.6051 


-0.428 


4, 


,6064 


-0.433 


4.6076 


-0.434 


4 


.6089 


-0.438 


4 


.6102 


-0.438 


4.6114 


-0.441 


4. 


,6127 


-0.443 


4.6140 


-0.447 


4 


.6153 


-0.45 


4 


.6165 


-0.453 


4.6178 


-0.455 


4. 


,6189 


-0.456 


4.6201 


-0.459 


4 


.6212 


-0.459 


4 


.6223 


-0.459 


4.6234 


-0.46 


4. 


.6246 


-0.462 


4.6257 


-0.463 


4 


.6268 


-0.462 


4 


.6280 


-0.464 


4.6291 


-0.465 


4. 


.6302 


-0.468 


4.6314 


-0.47 


4 


.6325 


-0.466 


4 


.6337 


-0.464 


4.6348 


-0.467 


4, 


.6360 


-0.466 


4.6371 


-0.469 


4 


.6383 


-0.468 


4 


.6394 


-0.469 


4.6406 


-0.475 


4. 


,6417 


-0.483 


4.6429 


-0.482 


4 


.6440 


-0.479 


4 


.6452 


-0.476 


4.6464 


-0.476 


4. 


,6475 


-0.472 


4.6487 


-0.471 


4 


.6498 


-0.468 


4 


.6510 


-0.466 


4.6521 


-0.463 


4. 


6533 


-0.46 


4.6545 


-0.458 


4 


.6557 


-0.455 


4 


.6570 


-0.451 


4.6582 


-0.452 


4. 


6595 


-0.452 


4.6607 


-0.45 


4 


.6619 


-0.448 


4 


.6633 


-0.443 


4.6647 


-0.442 


4, 


,6660 


-0.439 


4.6674 


-0.439 


4 


.6688 


-0.432 


4 


.6702 


-0.43 


4.6716 


-0.425 


4. 


,6730 


-0.419 


4.6743 


-0.418 


4 


.6757 


-0.415 


4 


.6771 


-0.415 


4.6785 


-0.41 


4. 


6799 


-0.409 
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Table . 1 : (continued) 



HJD 




HJD 




HJD 




HJD 




HJD 




-2454770 




+2454770 


Aim*) 


+2454770 


AfrrA 


+2454770 


ACrrA 


+2454770 




4.6813 


-0.409 


4.6827 


-0.407 


4.6842 


-0.403 


4.6856 


-0.405 


4.6871 


-0.402 


4.6886 


-0.402 


4.6901 


-0.401 


4.6916 


-0.399 


4.6931 


-0.395 


4.6946 


-0.391 


4.6961 


-0.388 


4.6976 


-0.388 


4.6992 


-0.381 


4.7007 


-0.372 


4.7022 


-0.368 


4.7037 


-0.362 


4.7052 


-0.353 


4.7067 


-0.346 


4.7082 


-0.337 


4.7097 


-0.333 


4.7112 


-0.33 


4.7127 


-0.32 


4.7142 


-0.319 


4.7157 


-0.314 


4.7172 


-0.307 


4.7187 


-0.301 


4.7202 


-0.294 


4.7217 


-0.294 


4.7232 


-0.285 


4.7247 


-0.278 


4.7262 


-0.278 


4.7278 


-0.271 


4.7293 


-0.268 


4.7309 


-0.269 


4.7325 


-0.267 


4.7341 


-0.27 


4.7358 


-0.264 


4.7376 


-0.26 


4.7394 


-0.267 


4.7411 


-0.267 


4.7429 


-0.271 


4.7446 


-0.274 


4.7464 


-0.284 


4.7482 


-0.289 


4.7500 


-0.298 


4.7519 


-0.306 


4.7537 


-0.313 


4.7554 


-0.316 


5.5976 


-0.493 


5.5989 


-0.492 


5.6001 


-0.497 


5.6014 


-0.495 


5.6027 


-0.494 


5.6039 


-0.495 


5.6051 


-0.495 


5.6062 


-0.495 


5.6074 


-0.496 


5.6085 


-0.495 


5.6097 


-0.495 


5.6109 


-0.495 


5.6120 


-0.494 


5.6132 


-0.492 


5.6143 


-0.49 


5.6155 


-0.494 


5.6166 


-0.49 


5.6178 


-0.486 


5.6189 


-0.483 


5.6201 


-0.482 


5.6212 


-0.482 


5.6224 


-0.478 


5.6235 


-0.471 


5.6247 


-0.469 


5.6259 


-0.472 


5.6270 


-0.47 


5.6282 


-0.466 


5.6293 


-0.467 


5.6305 


-0.466 


5.6316 


-0.463 


5.6328 


-0.463 


5.6339 


-0.458 


5.6351 


-0.457 


5.6362 


-0.453 


5.6374 


-0.45 


5.6385 


-0.447 


5.6397 


-0.444 


5.6408 


-0.447 


5.6420 


-0.437 


5.6432 


-0.437 


5.6443 


-0.435 


5.6455 


-0.434 


5.6466 


-0.423 


5.6478 


-0.418 


5.6489 


-0.419 


5.6501 


-0.409 


5.6512 


-0.409 


5.6524 


-0.408 


5.6535 


-0.401 


5.6547 


-0.396 


5.6558 


-0.393 


5.6570 


-0.388 


5.6581 


-0.389 


5.6593 


-0.39 


5.6605 


-0.382 


5.6616 


-0.38 


5.6628 


-0.374 


5.6639 


-0.371 


5.6651 


-0.362 


5.6662 


-0.353 


5.6674 


-0.348 


5.6685 


-0.336 


5.6697 


-0.33 


5.6708 


-0.311 


5.6720 


-0.296 


5.6731 


-0.282 


5.6743 


-0.27 


5.6755 


-0.255 


5.6766 


-0.241 


5.6778 


-0.226 


5.6789 


-0.209 


5.6801 


-0.193 


5.6812 


-0.172 


5.6824 


-0.159 


5.6837 


-0.136 


5.6851 


-0.114 


5.6865 


-0.095 


5.6879 


-0.075 


5.6893 


-0.053 


5.6906 


-0.032 


5.6920 


-0.01 


5.6934 


0.013 


5.6948 


0.03 


5.6962 


0.051 


5.6976 


0.068 


5.6990 


0.085 


5.7003 


0.095 


5.7017 


0.104 


5.7031 


0.115 


5.7045 


0.118 


5.7059 


0.117 


5.7073 


0.121 


5.7086 


0.113 


5.7100 


0.104 


5.7115 


0.098 


5.7131 


0.085 


5.7147 


0.063 


5.7163 


0.045 


5.7179 


0.021 


5.7196 


-0.005 


5.7214 


-0.031 


5.7231 


-0.062 


5.7249 


-0.093 


5.7266 


-0.119 


5.7284 


-0.146 


5.7301 


-0.171 


5.7318 


-0.193 


5.7336 


-0.218 


5.7354 


-0.238 


5.7371 


-0.257 


5.7388 


-0.281 


5.7406 


-0.296 


5.7423 


-0.313 


5.7441 


-0.327 


5.7458 


-0.342 


5.7475 


-0.349 


5.7493 


-0.357 



5.7510 -0.37 
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H.-L. Li, Y.-G. Yang, W. Su, H.-J. Wang, J.-Y. Wei 
Table .2: R band observations of 1RXS J201607.0+251645. 



HJD 




HJD 




HJD 




HJD 




HJD 




+2454770 


Aim*) 


+2454770 




+2454770 




+2454770 




+2454770 


A(m\ 


0.6420 


-0.253 


0.6431 


-0.236 


0.6441 


-0.22 


0.6452 


-0.207 


0.6462 


-0.187 


0.6472 


-0.172 


0.6483 


-0.157 


0.6496 


-0.14 


0.6509 


-0.124 


0.6522 


-0.11 


0.6535 


-0.093 


0.6548 


-0.078 


0.6561 


-0.066 


0.6575 


-0.052 


0.6588 


-0.046 


0.6601 


-0.04 


0.6614 


-0.034 


0.6627 


-0.03 


0.6641 


-0.036 


0.6654 


-0.039 


0.6667 


-0.042 


0.6680 


-0.049 


0.6693 


-0.058 


0.6706 


-0.069 


0.6719 


-0.086 


0.6731 


-0.099 


0.6744 


-0.119 


0.6757 


-0.135 


0.6769 


-0.15 


0.6782 


-0.173 


0.6793 


-0.182 


0.6804 


-0.205 


0.6815 


-0.213 


0.6826 


-0.235 


0.6837 


-0.252 


0.6847 


-0.265 


0.6858 


-0.283 


0.6869 


-0.3 


0.6880 


-0.315 


0.6890 


-0.326 


0.6900 


-0.341 


0.6911 


-0.354 


0.6921 


-0.365 


0.6931 


-0.384 


0.6942 


-0.391 


0.6952 


-0.4 


0.6963 


-0.41 


0.6973 


-0.427 


0.6983 


-0.433 


0.6994 


-0.437 


0.7004 


-0.45 


0.7015 


-0.456 


0.7025 


-0.463 


0.7035 


-0.472 


0.7046 


-0.475 


0.7056 


-0.48 


0.7066 


-0.484 


0.7077 


-0.487 


0.7088 


-0.49 


0.7100 


-0.498 


0.7111 


-0.497 


0.7123 


-0.498 


0.7135 


-0.501 


0.7147 


-0.511 


0.7160 


-0.511 


0.7172 


-0.514 


0.7184 


-0.522 


0.7196 


-0.522 


0.7208 


-0.528 


0.7220 


-0.526 


0.7232 


-0.532 


0.7244 


-0.537 


0.7255 


-0.538 


0.7268 


-0.544 


0.7282 


-0.542 


0.7295 


-0.549 


0.7308 


-0.553 


0.7320 


-0.551 


0.7333 


-0.554 


0.7346 


-0.558 


0.7359 


-0.556 


0.7371 


-0.562 


0.7384 


-0.565 


0.7397 


-0.566 


0.7410 


-0.564 


0.7424 


-0.569 


0.7438 


-0.573 


0.7452 


-0.575 


0.7466 


-0.576 


0.7480 


-0.578 


0.7495 


-0.582 


0.7509 


-0.579 


0.7523 


-0.582 


0.7538 


-0.585 


0.7552 


-0.588 


0.7566 


-0.585 


0.7580 


-0.585 


0.7595 


-0.587 


0.7609 


-0.588 


0.7623 


-0.59 


0.7638 


-0.584 


0.7652 


-0.589 


0.7666 


-0.591 


0.7681 


-0.583 


0.7695 


-0.585 


1.5982 


-0.498 


1.5995 


-0.49 


1.6009 


-0.484 


1.6022 


-0.476 


1.6035 


-0.47 


1.6049 


-0.455 


1.6062 


-0.447 


1.6075 


-0.438 


1.6089 


-0.432 


1.6102 


-0.428 


1.6116 


-0.418 


1.6129 


-0.413 


1.6142 


-0.407 


1.6156 


-0.403 


1.6169 


-0.394 


1.6182 


-0.391 


1.6196 


-0.382 


1.6212 


-0.378 


1.6228 


-0.374 


1.6245 


-0.367 


1.6262 


-0.364 


1.6279 


-0.356 


1.6296 


-0.355 


1.6313 


-0.357 


1.6330 


-0.356 


1.6346 


-0.355 


1.6363 


-0.359 


1.6380 


-0.365 


1.6397 


-0.37 


1.6413 


-0.368 


1.6427 


-0.379 


1.6442 


-0.384 


1.6456 


-0.393 


1.6471 


-0.397 


1.6485 


-0.401 


1.6500 


-0.413 


1.6515 


-0.42 


1.6529 


-0.423 


1.6544 


-0.432 


1.6558 


-0.44 


1.6572 


-0.45 


1.6586 


-0.459 


1.6600 


-0.466 


1.6614 


-0.474 


1.6628 


-0.476 


1.6642 


-0.489 


1.6659 


-0.498 


1.6676 


-0.504 


1.6692 


-0.513 


1.6707 


-0.521 


1.6722 


-0.528 


1.6737 


-0.539 


1.6752 


-0.54 


1.6767 


-0.543 


1.6782 


-0.548 


1.6804 


-0.546 


1.6826 


-0.552 


1.6845 


-0.555 


1.6865 


-0.557 


1.6882 


-0.557 


1.6900 


-0.56 


1.6917 


-0.564 


1.6934 


-0.572 


1.6952 


-0.571 


1.6969 


-0.575 


1.6985 


-0.578 


1.7002 


-0.582 


1.7019 


-0.589 


1.7037 


-0.587 


1.7055 


-0.592 


1.7073 


-0.591 


1.7090 


-0.594 


1.7109 


-0.597 


1.7125 


-0.598 


1.7141 


-0.603 


1.7158 


-0.601 


1.7174 


-0.603 


1.7190 


-0.605 


1.7206 


-0.61 


1.7222 


-0.609 


1.7238 


-0.605 


1.7255 


-0.605 


1.7271 


-0.609 


1.7287 


-0.608 


1.7303 


-0.608 


1.7319 


-0.605 


1.7336 


-0.603 


1.7352 


-0.605 


1.7368 


-0.6 


1.7384 


-0.602 


1.7400 


-0.6 


1.7416 


-0.598 


1.7433 


-0.599 


1.7449 


-0.599 


1.7465 


-0.595 


1.7481 


-0.59 


1.7497 


-0.587 


1.7514 


-0.585 


1.7530 


-0.583 


1.7546 


-0.579 


1.7562 


-0.576 


1.7578 


-0.566 


1.7594 


-0.56 


1.7611 


-0.558 


1.7627 


-0.55 


1.7643 


-0.544 


1.7659 


-0.546 


2.6157 


-0.149 


2.6175 


-0.178 


2.6193 


-0.2 


2.6209 


-0.226 


2.6225 


-0.247 


2.6241 


-0.271 


2.6257 


-0.291 


2.6273 


-0.315 


2.6290 


-0.338 


2.6306 


-0.355 


2.6322 


-0.375 


2.6338 


-0.392 


2.6375 


-0.431 


2.6391 


-0.446 


2.6407 


-0.456 


2.6424 


-0.469 


2.6440 


-0.479 


2.6456 


-0.491 


2.6472 


-0.499 


2.6488 


-0.503 


2.6504 


-0.504 


2.6521 


-0.51 


2.6537 


-0.509 


2.6553 


-0.52 


2.6569 


-0.521 


2.6585 


-0.522 


2.6601 


-0.525 


2.6617 


-0.53 


2.6632 


-0.532 


2.6648 


-0.538 


2.6663 


-0.543 


2.6677 


-0.547 


2.6691 


-0.551 
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Table .2: (continued) 



HJD 




HJD 




HJD 




HJD 




HJD 




-2454770 




+2454770 


Aim*) 


+2454770 


Aim) 


+2454770 


A(m\ 


+2454770 


Aim) 


2.6704 


-0.559 


2.6718 


-0.563 


2.6731 


-0.564 


2.6745 


-0.566 


2.6758 


-0.572 


2.6771 


-0.575 


2.6784 


-0.575 


2.6797 


-0.577 


2.6810 


-0.582 


2.6824 


-0.578 


2.6837 


-0.578 


2.6850 


-0.581 


2.6863 


-0.584 


2.6876 


-0.582 


2.6889 


-0.585 


2.6903 


-0.59 


2.6916 


-0.587 


2.6929 


-0.591 


2.6942 


-0.594 


2.6955 


-0.589 


2.6968 


-0.59 


2.6981 


-0.583 


2.6995 


-0.591 


2.7008 


-0.591 


2.7021 


-0.59 


2.7034 


-0.587 


2.7047 


-0.588 


2.7060 


-0.588 


2.7073 


-0.589 


2.7085 


-0.585 


2.7098 


-0.581 


2.7110 


-0.586 


2.7122 


-0.588 


2.7134 


-0.585 


2.7147 


-0.584 


2.7159 


-0.581 


2.7171 


-0.575 


2.7183 


-0.575 


2.7195 


-0.583 


2.7208 


-0.575 


2.7220 


-0.573 


2.7232 


-0.571 


2.7244 


-0.57 


2.7257 


-0.568 


2.7269 


-0.569 


2.7281 


-0.568 


2.7293 


-0.561 


2.7306 


-0.561 


2.7318 


-0.556 


2.7330 


-0.556 


2.7342 


-0.553 


2.7354 


-0.555 


2.7367 


-0.548 


2.7379 


-0.548 


2.7403 


-0.538 


2.7416 


-0.542 


2.7428 


-0.54 


2.7440 


-0.534 


2.7452 


-0.54 


2.7465 


-0.539 


2.7477 


-0.529 


2.7489 


-0.534 


2.7503 


-0.532 


2.7517 


-0.523 


2.7531 


-0.527 


2.7545 


-0.524 


2.7559 


-0.519 


2.7579 


-0.514 


2.7598 


-0.509 


2.7617 


-0.504 


3.6060 


-0.491 


3.6071 


-0.503 


3.6135 


-0.531 


3.6146 


-0.535 


3.6158 


-0.54 


3.6169 


-0.538 


3.6181 


-0.538 


3.6192 


-0.543 


3.6204 


-0.544 


3.6215 


-0.543 


3.6227 


-0.546 


3.6239 


-0.55 


3.6250 


-0.55 


3.6262 


-0.549 


3.6273 


-0.552 


3.6285 


-0.554 


3.6296 


-0.554 


3.6308 


-0.556 


3.6319 


-0.561 


3.6331 


-0.56 


3.6342 


-0.564 


3.6354 


-0.561 


3.6365 


-0.567 


3.6377 


-0.568 


3.6389 


-0.571 


3.6400 


-0.576 


3.6412 


-0.576 


3.6423 


-0.574 


3.6435 


-0.579 


3.6446 


-0.579 


3.6458 


-0.582 


3.6469 


-0.584 


3.6481 


-0.586 


3.6492 


-0.585 


3.6503 


-0.586 


3.6514 


-0.588 


3.6525 


-0.589 


3.6536 


-0.588 


3.6547 


-0.588 


3.6558 


-0.59 


3.6569 


-0.591 


3.6580 


-0.593 


3.6591 


-0.595 


3.6603 


-0.594 


3.6614 


-0.595 


3.6625 


-0.596 


3.6636 


-0.595 


3.6647 


-0.599 


3.6658 


-0.598 


3.6669 


-0.598 


3.6680 


-0.6 


3.6691 


-0.601 


3.6702 


-0.601 


3.6713 


-0.597 


3.6724 


-0.599 


3.6735 


-0.599 


3.6746 


-0.598 


3.6757 


-0.6 


3.6769 


-0.595 


3.6780 


-0.592 


3.6791 


-0.594 


3.6802 


-0.589 


3.6813 


-0.588 


3.6824 


-0.589 


3.6835 


-0.586 


3.6846 


-0.584 


3.6857 


-0.581 


3.6868 


-0.582 


3.6879 


-0.576 


3.6890 


-0.575 


3.6901 


-0.575 


3.6912 


-0.569 


3.6923 


-0.564 


3.6935 


-0.565 


3.6946 


-0.565 


3.6957 


-0.561 


3.6968 


-0.559 


3.6979 


-0.553 


3.6990 


-0.554 


3.7001 


-0.55 


3.7012 


-0.543 


3.7023 


-0.543 


3.7034 


-0.543 


3.7045 


-0.537 


3.7056 


-0.536 


3.7069 


-0.529 


3.7081 


-0.532 


3.7093 


-0.525 


3.7105 


-0.518 


3.7118 


-0.515 


3.7131 


-0.51 


3.7143 


-0.514 


3.7156 


-0.505 


3.7169 


-0.499 


3.7181 


-0.498 


3.7195 


-0.497 


3.7210 


-0.489 


3.7226 


-0.483 


3.7242 


-0.478 


3.7258 


-0.467 


3.7275 


-0.453 


3.7291 


-0.441 


3.7307 


-0.425 


3.7323 


-0.413 


3.7339 


-0.399 


3.7355 


-0.376 


3.7372 


-0.356 


3.7388 


-0.334 


3.7404 


-0.309 


3.7421 


-0.287 


3.7466 


-0.222 


3.7491 


-0.186 


3.7516 


-0.152 


3.7541 


-0.119 


3.7566 


-0.083 


3.7591 


-0.058 


4.5931 


-0.509 


4.5944 


-0.511 


4.5957 


-0.519 


4.5969 


-0.525 


4.5982 


-0.53 


4.5995 


-0.528 


4.6007 


-0.532 


4.6020 


-0.534 


4.6033 


-0.536 


4.6046 


-0.541 


4.6058 


-0.542 


4.6071 


-0.546 


4.6084 


-0.548 


4.6096 


-0.553 


4.6109 


-0.555 


4.6122 


-0.56 


4.6134 


-0.563 


4.6147 


-0.564 


4.6160 


-0.568 


4.6172 


-0.57 


4.6184 


-0.574 


4.6196 


-0.572 


4.6207 


-0.579 


4.6218 


-0.574 


4.6230 


-0.578 


4.6241 


-0.577 


4.6252 


-0.58 


4.6264 


-0.578 


4.6275 


-0.578 


4.6286 


-0.579 


4.6298 


-0.58 


4.6309 


-0.583 


4.6320 


-0.582 


4.6332 


-0.584 


4.6343 


-0.582 


4.6355 


-0.583 


4.6366 


-0.585 


4.6378 


-0.585 


4.6389 


-0.582 


4.6401 


-0.588 


4.6412 


-0.589 


4.6424 


-0.596 


4.6436 


-0.595 


4.6447 


-0.594 


4.6459 


-0.592 


4.6470 


-0.589 


4.6482 


-0.587 


4.6493 


-0.585 


4.6505 


-0.583 


4.6516 


-0.579 


4.6528 


-0.58 


4.6540 


-0.575 


4.6552 


-0.575 


4.6564 


-0.569 


4.6577 


-0.57 


4.6589 


-0.57 


4.6602 


-0.569 


4.6614 


-0.566 


4.6627 


-0.563 
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Table .2: (continued) 



HJD 




HJD 




HJD 




HJD 




HJD 




+2454770 


Aim*) 


+2454770 




+2454770 


Aim) 


+2454770 


A(m\ 


+2454770 


A(m) 


4.6641 


-0.56 


4.6655 


-0.562 


4.6669 


-0.557 


4.6683 


-0.555 


4.6696 


-0.549 


4.6710 


-0.542 


4.6724 


-0.537 


4.6738 


-0.54 


4.6752 


-0.535 


4.6766 


-0.534 


4.6780 


-0.53 


4.6793 


-0.53 


4.6807 


-0.524 


4.6821 


-0.527 


4.6836 


-0.524 


4.6850 


-0.522 


4.6865 


-0.52 


4.6879 


-0.515 


4.6894 


-0.517 


4.6909 


-0.516 


4.6924 


-0.511 


4.6939 


-0.506 


4.6954 


-0.504 


4.6970 


-0.499 


4.6985 


-0.496 


4.7000 


-0.49 


4.7015 


-0.489 


4.7030 


-0.483 


4.7045 


-0.471 


4.7060 


-0.462 


4.7075 


-0.454 


4.7090 


-0.448 


4.7105 


-0.438 


4.7120 


-0.432 


4.7135 


-0.427 


4.7150 


-0.423 


4.7165 


-0.417 


4.7180 


-0.411 


4.7195 


-0.408 


4.7240 


-0.384 


4.7255 


-0.386 


4.7271 


-0.375 


4.7286 


-0.373 


4.7302 


-0.364 


4.7318 


-0.36 


4.7334 


-0.357 


4.7351 


-0.348 


4.7369 


-0.355 


4.7386 


-0.353 


4.7421 


-0.361 


4.7439 


-0.366 


4.7475 


-0.381 


4.7493 


-0.389 


4.7511 


-0.393 


4.7547 


-0.418 


4.7564 


-0.417 


5.5982 


-0.605 


5.5995 


-0.608 


5.6008 


-0.608 


5.6021 


-0.602 


5.6033 


-0.605 


5.6046 


-0.611 


5.6057 


-0.604 


5.6069 


-0.602 


5.6081 


-0.602 


5.6092 


-0.605 


5.6104 


-0.603 


5.6115 


-0.607 


5.6127 


-0.604 


5.6138 


-0.604 


5.6150 


-0.605 


5.6161 


-0.594 


5.6173 


-0.597 


5.6184 


-0.594 


5.6196 


-0.594 


5.6207 


-0.591 


5.6219 


-0.597 


5.6230 


-0.589 


5.6242 


-0.586 


5.6254 


-0.583 


5.6265 


-0.583 


5.6277 


-0.58 


5.6288 


-0.58 


5.6300 


-0.576 


5.6311 


-0.574 


5.6323 


-0.576 


5.6334 


-0.569 


5.6346 


-0.564 


5.6357 


-0.562 


5.6369 


-0.56 


5.6380 


-0.557 


5.6392 


-0.555 


5.6404 


-0.558 


5.6415 


-0.547 


5.6427 


-0.545 


5.6438 


-0.538 


5.6450 


-0.541 


5.6461 


-0.535 


5.6473 


-0.53 


5.6484 


-0.53 


5.6496 


-0.528 


5.6507 


-0.521 


5.6519 


-0.523 


5.6530 


-0.515 


5.6542 


-0.514 


5.6553 


-0.512 


5.6565 


-0.514 


5.6577 


-0.511 


5.6588 


-0.51 


5.6600 


-0.512 


5.6611 


-0.501 


5.6623 


-0.499 


5.6634 


-0.491 


5.6646 


-0.483 


5.6669 


-0.472 


5.6680 


-0.455 


5.6692 


-0.452 


5.6703 


-0.444 


5.6715 


-0.428 


5.6727 


-0.415 


5.6738 


-0.397 


5.6750 


-0.386 


5.6761 


-0.373 


5.6773 


-0.363 


5.6784 


-0.338 


5.6796 


-0.324 


5.6807 


-0.303 


5.6819 


-0.297 


5.6831 


-0.276 


5.6845 


-0.258 


5.6859 


-0.24 


5.6873 


-0.216 


5.6886 


-0.194 


5.6900 


-0.177 


5.6914 


-0.153 


5.6928 


-0.137 


5.6956 


-0.105 


5.6970 


-0.079 


5.6983 


-0.066 


5.6997 


-0.059 


5.7011 


-0.049 


5.7025 


-0.044 


5.7039 


-0.037 


5.7053 


-0.026 


5.7080 


-0.036 


5.7094 


-0.041 


5.7109 


-0.051 


5.7124 


-0.067 


5.7140 


-0.075 


5.7157 


-0.094 


5.7173 


-0.111 


5.7189 


-0.138 


5.7206 


-0.158 


5.7224 


-0.188 


5.7242 


-0.21 


5.7276 


-0.269 


5.7294 


-0.288 


5.7311 


-0.313 


5.7329 


-0.332 


5.7346 


-0.357 


5.7381 


-0.399 


5.7398 


-0.421 


5.7416 


-0.429 


5.7433 


-0.449 


5.7451 


-0.456 


5.7468 


-0.467 


5.7503 


-0.492 















